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Chapter I
INTRODUCTION
Background and Setting
Agricultural educators have unique teaching challenges as they teach in an
applied, real-world environment of plant and animal production. Self-belief systems are
particularly salient in the agriculture educator domain. Perceived teacher-confidence in
the greenhouse environment would allow agricultural educators to more effectively use
this unique classroom to teach principles of science, math, and business. A context
specific, placed based approach to professional development of agricultural educators in
greenhouse operation and management is proposed to affect change in their sense of
teaching-efficacy. This thesis centers upon measuring change in agricultural educators’
sense of teacher-efficacy in the greenhouse setting as a result of attending a professional
development workshop on greenhouse operation and management.
Research on increased attitudes of self-efficacy in the classroom as a result of
professional development experiences appear in the literature, and increased teacherefficacy has been identified as a strong predictor of teachers’ competence and resilience
(Silverman &Davis, 2009). Guiding this project is the motivational construct proposed
by Dr. Albert Bandura, termed self-efficacy. We use social cognitive theory for the
theoretical framework and its construct, self-efficacy to answer the question; do we see a
change in teaching-efficacy attitudes of agricultural educators as a result of attending a
professional development workshop in greenhouse operation and management?
Self-efficacy, a construct within Bandura’s (1986) Social Cognitive Theory, is
generally defined as the self-belief that one can do a specific task or a range of tasks
1

within a specific domain. Self-efficacy is a powerful, guiding belief that shapes attitude
and behavior outcomes. Self-efficacy is also a personal knowledge that allows one to
succeed despite significant obstacles (Bandura, 1997). Relating to teachers, Bandura
(1997) writes that efficacy beliefs affect the general approach taken toward teaching, and
that this construct affects specific educational tasks. Teachers that possess a high level of
instructional-efficacy hold the motivational belief that they can strongly influence student
achievement by increasing academic exercises during class time which in turn increases
student mastery experiences (Bandura, 1997). Self-efficacy is part of a larger theoretical
framework proposed by Bandura (1997) called social cognitive theory. The theory posits
that the human agency to exercise control depends on interactions between one’s
behavior, personal factors such as beliefs, and environmental conditions. Self-efficacy
beliefs are the motivational beliefs and they influence behavior and behavioral outcomes.
Extent and Importance of Greenhouse Production
Horticulture is a vibrant and growing industry globally, within the United States,
and in Kentucky. The Cooperative Extension Service reports that Kentucky’s nursery
and greenhouse industry has grown at a rate of 8-10% per year, and that the most
reported growth has occurred since 2000 (Ingram, Dunwell, & Hodges, 2011). Career
choices in horticulture are varied and these choices often demand a wide variety of
related skills for career success.
“Careers in greenhouse horticulture include grower positions in
greenhouse firms, wholesalers and retailers, floral transport lines, allied
supply and facilities companies, seed and plant propagators, private and
governmental associations, private and governmental extension services,
high schools and universities, industrial and governmental research labs,
publishers, and others” (Nelson, 2011, p. 31).
2

Greenhouses are used to produce high value crops such as vegetables, small fruits,
floriculture crops, foliage plants, bedding plants, nursery stock, as well as plants used for
research and plants that produce medicine. Ingram et al. (2011) writes that Kentucky’s
nursery and greenhouse industry is widely distributed throughout Kentucky, is diverse,
and contributes significantly to the local and state economy. Ingram et al. (2011) further
write that in Kentucky, nursery and greenhouse crop sales added 147 million to our
economy in 2008.”
The Problem
Challenges the greenhouse environment poses to agricultural educators
As students engage themselves in the production of greenhouse crops, there is
ample opportunity for Kentucky’s middle and high school students to experience real life
applications of math, science, marketing, and business management. However, the
greenhouse classroom presents unique situations challenging to an agricultural educators’
sense of teaching efficacy. The greenhouse environment is a specialized ecosystem.
Before agricultural educators can address applications of math, science, and business
practices, they first must possess an understanding of the greenhouse and of greenhouse
environment. Knowledge of the greenhouse environment which includes greenhouse
systems, plant culture, and integrated pest management principles is critical to the
successful outcome of attaining a healthy crop ready for market. Former Horticulture
Extension faculty member, Dr. Rebecca Schnelle, remarked that greenhouse crops are not
a plant-it-and-forget-it enterprise and that training and experience of those engaged in
growing crops in a controlled environment are critical to a successful greenhouse
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program (R. Schnelle, personal communication, March 5, 2012). Before educators can
use the greenhouse for science, technology, engineering and math (STEM) applications,
they face challenges managing the greenhouse environment. Challenges using this
environment include: greenhouse environmental control system use and maintenance,
basic greenhouse structure maintenance, crop scheduling, pest management, and plant
and allied product sourcing.
Kentucky’s Vocational Agriculture System and the class Greenhouse
Agricultural education contains a classroom laboratory element that is interactive
and inquiry-based as well as supervised agricultural experiences (SAE’s). “Supervised
agricultural experience (SAE) is any learning experience that an agricultural education
student does that enhances what is learned in the agricultural education
classroom/laboratory” (“Kentucky SAE Manual”, 2013, p. 4). The greenhouse
classroom can be considered a classroom laboratory that teaches principles of real world
greenhouse crop production. Kentucky has one hundred and thirty eight agriculture
education programs. One hundred of those programs utilize some form of controlled
environment such as a greenhouse in their programming (S. Vincent, personal
communication November 12, 2012). Agricultural educators teaching at the middle and
high school levels are asked to perform instruction and experiential learning exercises
within these controlled environments throughout the state. However, limited in-service
exposure to specific topics within the field of greenhouse operation and management
seems to lead to a low impression of teacher-efficacy among Kentucky’s agricultural
educators. Lower attitudes of teacher-efficacy can lead to fewer inquiry based,
instructional outcomes using the greenhouse. Such SAE outcomes can include but are
4

not limited to: Using the greenhouse for agri-science fair projects, community
beautification initiatives, and school to table initiatives.
Additionally, it should be noted that future educators preparing for careers in
agricultural education in Kentucky’s university programs, have limited exposure to
greenhouse related coursework due to rigorous, core course requirements in other content
areas. Horticulture and greenhouse topics are considered electives within some
Kentucky university’s agriculture education programs, and further, topics related to
horticulture can compete with elective choices. According to Dr. Stacy Vincent,
students going through the University of Kentucky’s Agriculture Education program are
required to enroll in two plant and soil science courses: Fundamentals of Soil Science
(PLS 366), and either Plant Production Systems (PLS 386) or the Life Processes of Plants
(PLS 210). He goes on to say that “at that point it is to their discretion whether or not
they enroll in horticulture classes, and that most students when thinking about a course in
horticulture, select the floral design class” (S. Vincent, personal communication, October
22, 2012).
Four additional Kentucky universities offer career and technical agriculture
education (CTE) programs: Eastern Kentucky University, Western Kentucky University,
Morehead State University, and Murray State University. Eastern Kentucky University
suggests the courses Principles of Horticulture (OHO 131) and Horticulture Lab (OHO
132) in their curriculum guide, and also suggests two additional horticulture courses from
their electives list (“Eastern Kentucky University,” 2014). Western Kentucky University
required 3 hours of horticulture to be achieved by taking Flower Production (HORT
316/317) with an additional six hours of electives to be taken from an array of agriculture
5

courses that includes horticulture coursework to complete the CTE major (“Western
Kentucky University”, 2013-2014). Morehead State University follows a similar path to
meet graduation requirements for their students. They list the course, Horticultural
Science (AGR 215) as part of the major’s core requirements, along with 2 agricultural
electives of the students’ choosing (“Morehead State University,” 2014-2015). Finally,
Murray State University requires Horticultural Science (AGR 160) or Crop Science
(AGR 240) in their required agriculture education core curriculum with Greenhouse
Management (AGR 360) falling under the major’s agricultural options category
(“Murray State University,” 2015-2016).
Need for the Study
Despite rigorous training in teaching methods and agriculture related topics,
agricultural educators have expressed a reduced sense of teaching-efficacy using the
greenhouse environment as a teaching lab. During brief interviews of 26 educators
conducted at the 2012 Kentucky State Fair, Future Farmers of America (FFA)
horticulture related competitions, educators provided a unified opinion of need for a
greenhouse workshop. Investigation into the literature shows little is published using
social cognitive theory, its construct self-efficacy, and a placed-based environment such
as a greenhouse for teachers’ professional development measurement. The purpose of this
study is to determine if there is measurable change in agriculture teacher-efficacy in the
greenhouse environment after attending a professional development workshop
deliberately emphasizing the informational source of self-efficacy, vicarious modeling.

6

Specific Objectives for this study
The purpose of this study is to determine if there is measurable change in
agriculture teachers’ self-efficacy in the greenhouse classroom after attending a workshop
on greenhouse operation and management, and is guided by the following three
objectives.
1) To describe workshop participants through demographic variables, greenhouse use,
and the modern nature of their greenhouse facilities.
2) To describe Kentucky’s agricultural educators’ perceived self-efficacy
regarding the topic of greenhouse management before and after the greenhouse
management workshop.
3) To determine the levels and change in knowledge, beliefs, and attitudes, of the
participants to greenhouse management before, immediately after, and at one school year
after the workshop.

7

Chapter II
LITERATURE REVIEW
Overview
The literature review will include seven sections and will begin with a short
exploration of Albert Bandura’s (1996) social cognitive theory, the underlying theory for
this project. Particular attention will be given to social cognitive theory’s model of triadic
reciprocal causation. Next, the review will look at social cognitive theory’s constructs,
self-efficacy and teacher-efficacy with the four sources of learning that influence these
constructs.

A brief mention of once popular constructs used to predict motivational

behavior such as self-esteem and self-concept will be addressed before the discussion
moves into teachers’ professional development and professional development workshop
design. The review will finish by looking at instrumentation developed to measure
teachers’ sense of efficacy in the classroom.
Theoretical Framework
Social Cognitive Theory
Social Cognitive Theory is the theoretical framework upon which this project is
based and triadic reciprocal causation, a model explaining human agency (See figure 1),
provides the lens from which the study will interpret the literature. Bandura’s (1986)
Social Cognitive Theory, posits a triadic approach to human agency. The behavioral,
personal and environmental determinants form the fundamental framework upon which
the informational sources of self-efficacy act. To further this explanation, the triangle
contains a dynamic relationship between a person, a person’s behavior, and the person’s
external environment. The three points of the triangle act upon one another
8

“bidirectionally” (Bandura, 1997, p. 6). Bandura further explains that the bidirectional
action influences behavior in varying strengths and it can take time for a change agent to
influence behavior (Bandura, 1997).

Figure 1. Model of Triadic Reciprocal Causation

Behavior

Personal
Factors

Environment

Figure 1. Adapted from Bandura (1986), model of triadic reciprocally.

To expand our understanding of the triadic relationships even further, the
Personal Factors to Behavior arm, mirrors the interaction between thought, emotion, and
action. This is where personal self-efficacy resides and where what people think, believe
and feel in a low or high efficacious way, affects their behavior (Bandura, 1989). The
Environment to Personal Factors arm of the model explains the causal relationship
9

between the social and physical environment and their influences on personal beliefs of
competency. This is where we find social influences such as modeling, instruction and
social persuasion as acting upon one’s personal beliefs (Bandura, 1989). Finally, the
Behavior to Environment arm explains the influence between behavior and the ever
changing aspects of the physical and social environment (Bandura, 1989). Bandura
(1997) proposes that self-efficacy is dependent upon the dynamic forces of this triadic
model.
Work by Roberts, Harlin, &Briers (2008), used the Model of Triadic
Reciprocality to investigate the influence of peer modeling on the attitudes of selfefficacy of two agricultural education student teachers placed in the same teaching roles
at the same time. It was hypothesized that agricultural educator peer to peer interaction
would lead to increased attitudes of teaching-efficacy. The authors considered the peer
models to represent the environment and the change in self-efficacy to represent the
personal factor. It was hoped the data would show that an altered peer influenced
environment would positively affect attitudes of teaching-efficacy in the student teachers.
The study found no statistical difference of increased teaching self-efficacy of the student
teachers who were placed alone as compared to those placed in pairs. The study’s
authors theorized this may be due to peer reinforcement of their teaching struggles which
lead to the paired teachers questioning their own abilities with no increase in teacher selfefficacy. A second study was found that used the triadic model. In his 2006 work,
Knobloch used the triadic model to explore preservice agricultural educators’ sense of
efficacy in two student teaching programs. He tailored the personal factors,
environmental factors and behavioral factors into the conceptual framework that was
10

used as above, to compare teacher-efficacy of student teachers in two teacher agriculture
education programs. The above studies effectively used Bandura’s triadic model to test
teaching-efficacy hypotheses in agricultural education, and gave this study a foundation
for the use of the triadic model to test its own questions.
Self-efficacy
The literature shows that much work has been done defining, describing, and
testing self-efficacy. Bandura defines self-efficacy simply, as “beliefs in one’s
capabilities to organize and execute the courses of action required to produce given
attainments” (Bandura, 1997 p. 3). Bandura also refers to this as “self-influence” and
says that self- influence affects choices and the success with which those choices are
executed (Bandura, 1997 p. 8). Self-efficacy is a motivational construct. Bandura writes
that “People guide their lives by their beliefs of personal efficacy” (Bandura, 1997 p. 3).
The construct has been used to measure self-belief within broad categories of physical
health maintenance, mental health, and athletic performance to name a few. Self-efficacy
can also be thought of as an expectancy belief about ones perceived capability to achieve
specific outcomes (Pajares, 1996).

Pajares (1992) referred to self-efficacy a ‘belief

subsystem’ or a ‘belief sub-construct’ and he sought to clarify the construct by defining
belief to further clarify self-efficacy. Pajares (1992) referred to beliefs in a global sense
and he compared beliefs to the task or situation specific construct of self-efficacy. When
the two constructs are combined into self-efficacy beliefs, they form a powerful predictor
of future ability from self-knowledge (Pajares, 1992). Pajares writes, “Belief is based on
evaluation and judgment; knowledge is based on objective fact” (Pajares, 1992, p.313).
In this study, self-efficacy beliefs guide the design of the greenhouse professional
11

development workshop and will also be used as the foundation to measure change in selfbeliefs in the agriculture teacher-efficacy domain.
Teachers’ Self- Efficacy
Teachers’ perceived efficacy affects their attitudes and beliefs of teaching as well
as specific educational activities (Bandura, 1997). Teacher-efficacy is context specific
and it explains how and why teachers may feel they have the ability to teach some
subjects but not others. There is stressed importance by the scholars to define teacher
efficacy and to bring coherence to the construct so that it can be better tested. This need
appears to be in response to the popular view that teacher efficacy is as Pajares (1992, p.
307) writes, “a messy construct”, or as Tschannen-Moran (2001, p. 783) writes as an
“elusive construct.” There is agreement in the literature however, that teacher-efficacy
follows two general dimensions. The first dimension of personal teaching has to do with
the person’s own evaluation of ability as a teacher to bring about positive student change.
The second dimension of general teaching efficacy seems to represent the extent to which
a teacher can overcome external influences such as student IQ or school environment to
achieve positive student change (Tschannen-Moran, M., Woolfolk Hoy, A., & Hoy, W.,
1998).

This project uses typical problems associated with the greenhouse environment

such as insect control, greenhouse maintenance, and crop fertility; and presents them as
some external influences that may act upon agriculture teacher-efficacy.
Sources of Self-efficacy
Four informational sources of self-efficacy form self-efficacy beliefs. Bandura
(1997) writes that self-efficacy is advanced and influenced by four main sources and that
12

the informational sources arise from enactive mastery experiences, vicarious experiences,
social or verbal persuasion, and psychological or affective state. The mastery
experiences source refers to one’s own interpretation of experiences over time. Both
successes and failures are reflected upon as one’s mastery experiences are forged.
Bandura (1997) writes that mastery experiences may have the greatest influence on selfefficacy beliefs and that this source of learning may be the most influential to selfefficacy beliefs. It is also a difficult informational source to measure. Tschannen-Moran
and McMaster remarked that “the proficiency of a performance creates a new mastery
experience that serves as a new source of self-efficacy that either confirms or disrupts
existing self-efficacy beliefs” (Tschannen-Moran, & McMaster, 2009. p. 230). In the
2009 work, they sought to measure the effects of the four sources of learning on selfefficacy by implementing a longitudinal study. At this writing, further longitudinal study
results from Tschannen-Moran or McMaster have not been published.
Vicarious experience, the second informational source of self-efficacy beliefs,
refers to the witness of others success or failures. Bandura writes, “more often in
everyday life, people compare themselves to particular associates in similar
situations…engaged in similar endeavors.” He goes on to say that “self-efficacy
appraisal will vary substantially depending upon the talents of those chosen for the social
comparison” (Bandura, 1997 p. 87). This informational source of the self-efficacy
construct is the one that the greenhouse workshop is centered upon. The informational
source is put into action by employing university extension personnel, university staff
and greenhouse industry representatives as models.
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Thirdly, the informational source of social persuasion is a message that one
receives from others in the form of talk or physical cues. Pajares (2002) remarked that
this source can help in the development of self-efficacy beliefs, but it is believed to be a
weaker source as compared to mastery or vicarious sources. Lastly, affective state refers
to general health attributes such as fatigue or mood. Pajares tells us that “strong
emotional reactions to a task provide cues about the anticipated success or failure of the
outcome” (Pajares, 2002). Affective state was used minimally in the workshop design
and when used, will be specifically identified. With the four informational sources of
self-efficacy in mind, recall Bandura’s (1986) Triadic model. Employing the
informational sources of teacher self-efficacy can play a pivotal role as we consider
teachers’ adoption and implementation of new teaching material presented through
professional development (Tschannen-Moran & McMaster, 2009). Mainly, this study
uses the vicarious modeling informational source to affect the three determinants of selfbelief of agricultural educator participants.
Self-concept Belief, Self-esteem
Pajares, (2002) talks about the differences between self-efficacy and self-esteem
to clear up the confusion surrounding the two constructs. Feelings of self-worth are not
expectancy beliefs of personal capability in a specific context. Instead they evaluate
feelings that take into account cultural norms to measure ones worthiness in a general
sense. Pajares writes: “I readily admit to dismal self-efficacy when it comes to ice
skating, but trust me that I suffer no loss of self-esteem on that account, in part because I
do not invest my self-worth in this activity” (Pajares, p. 10, 2002). We can take this
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further by applying his words to the project at hand; a teacher may have very high selfesteem and still have a low sense of teaching-efficacy in the greenhouse environment.
Instruments that Test Attitudes of Self-efficacy
With the discussion on self-efficacy firmly embedded in the literature, we move
on to the measurement of this powerful, motivational construct. The conversation about
surveys that measure perceived self-efficacy began with Dr. Albert Bandura (2005), who
devoted a chapter to their construction. Of particular interest to this study, is the
“Teacher Self-Efficacy Scale” or TES (Bandura, 2005, p.328). This scale is a twenty
three item instrument that is used to help identify the types of things that cause
difficulties for teachers in the school environment. It asks respondents about their
perceived capability based on what they think they can do, rather than what they will do.
Dr. Bandura states: “Can is a judgment of capability; will is a statement of intentions.
Perceived self-efficacy is a major determinate of intention but the two constructs are
conceptually and empirically separable” (Bandura, 2005, p. 308). Bandura (2005) also
encourages researchers to use his scale as a guide and to discard items that lack sufficient
difficulty or items that are in the same domain or unclear to the reader. Dr. Bandura’s
(2005) discussion on establishing validity of the scale centers upon the researcher using
hypothesis testing. Bandura writes; “construct validation is a process of hypothesis
testing. People who score high on perceived self-efficacy should differ in distinct ways
from those who score low in ways specified by the theory” (Bandura, 2005, p. 319). In
consideration of this study, higher functioning educators should consistently reveal a high
level of teacher-efficacy on a TES and a lower functioning educator, a lower level of
teacher-efficacy on a TES. A high level of teaching self-efficacy should be marked by
15

classroom outcomes such as excellent classroom management and increased academic
instruction. Specific reference to Bandura’s TES reliability and validity scale are not
available but Bandura, 2005 does suggest a reliable and valid TES should measure
perceived capability toward expressed outcomes.
Tschannen-Moran and Woolfolk Hoy (2001) in their work, “Teacher efficacy:
capturing an elusive construct”, developed and tested the Ohio State teacher efficacy
scale or OSTES (Appendix A). The team recognized the importance of the teacherefficacy construct and that there are valuable teacher and student outcomes related to it.
The instrument is measured using a nine point Likert scale. The 5 point Likert scale,
developed by Rensis Likert in 1932, is a survey scale that is commonly used by
psychologists to measure attitudes, beliefs and feelings toward a particular topic (“Rensis
Likert”, 2016).

The questions on the survey ask teachers about their self-beliefs by

posing each question based upon how much you can do, in broad areas of student
engagement, instructional strategies, and classroom management. The instrument is
represented as a twelve item or a twenty four item survey and each was tested for factor
structure, reliability and validity by the authors. Additionally, it should be noted; that the
OSTES is suitable for both preservice and in-service teacher samples. The survey is
reprinted in Appendix A with permission. The current study, uses the OSTES 24 item
instrument, modified only with the word greenhouse, to determine change in can do selfbeliefs in the greenhouse environment (Appendix B).
The greenhouse classroom can become a specialized lab and play an important
role in teaching principles of math and science. Change in teacher efficacy beliefs using
this environment may foster greater math and science application, a possible outcome
16

expectancy of teacher-efficacy beliefs. Riggs and Enochs (1989), developed a science
teaching efficacy belief scale, an instrument (STEBI) that was developed (Appendix A)
to access attitudes of teacher efficacy in the science domain. The author’s remark:
“Teacher efficacy beliefs appear to be dependent upon the specific
teaching situation. Teachers’ overall level of self-efficacy may not accurately reflect
their beliefs about their ability to affect science learning. A specific measure of science
teaching efficacy beliefs should be a more accurate predictor of science teaching behavior
and thus more beneficial to the change process necessary to improve students’ science
achievement” (Riggs & Enochs, 1989, p. 7 ).
The STEBI, uses Dr. Bandura’s (1986) social cognitive theory as its lens, because
the authors also felt that beliefs are closely linked to behavior. The original instrument
contains 25 items related to science teaching efficacy and outcome expectations, and uses
a five point Likert scale to measure the degree to which the respondent agrees or
disagrees with each statement. The STEBI, applied specifically to agricultural educators,
may help measure their feelings of science teaching efficacy or student learning outcome
expectancy and personal teaching efficacy or self-efficacy in the greenhouse
environment. The scale was tested for reliability using a large sample (331) of practicing
elementary teachers with all elementary grade levels represented and who had both urban
and rural origin. The authors wrote; “factor analysis supported the contention that the
scales are distinct and measurable constructs [and] that the measures may now be
meaningfully employed in the evaluation of [teacher self-efficacy and outcome
expectancy]” (Riggs & Enochs, 1989, pgs. 15-16). Validity analysis revealed that “all
criteria assessed within the major study were significantly correlated with at least one
scale [and that] the correlations were in a positive direction” (Riggs & Enochs, 1989, pg.
14). The instrument was modified for this study by the insertion the word greenhouse, to
reflect the context specific greenhouse environment (Appendix B).
17

Independent Variable
Professional Development
It is with the discussion surrounding professional development that the literature
begins to move from social cognitive theory and its construct into the use of the theory.
The scholarly work reviewed reveals a struggle with the definition and measurement of
professional development, saying that “understanding what makes professional
development effective is critical to understanding the success or failure of many
education reforms” (Desimone, 2009, p. 181). In an attempt to define professional
development Desimone essentially outlines the informational sources of self-efficacy to
give a broad view of what effective teacher training looks like. In doing this she has
moved away from what is typically thought of as professional development such as
workshops, conferences and college courses. The author replaces the popular notions of
professional development, by less discrete activities which Desimone (2009, p. 182) calls
“embedded professional development”. Embedded professional development can occur
in the form of co-teaching and reflection of one’s classroom and can use elements of
social persuasion as in mentoring. Embedded professional development can also include
curriculum development, which uses mastery experience, and observer examination,
using a form of vicarious experience. As for professional development measurement,
Desimone writes that there is a need for consistency and the author developed and
empirically tested what was coined a core framework, to aid in the effective measurement
of the professional development experience. (Desimone, 2009). The core framework
described by Desimone (2009), includes five core features: Content focus, active
learning opportunity, coherence of teacher knowledge and belief to learning, duration of
18

the professional development (PD), and the need for collective participation of teachers.
The core framework described by Desimone seems to generate its effectiveness from a
reciprocal interplay reminiscent of social cognitive theory’s triadic model. This
interplay, the author states, is between the person and the environment and is
demonstrated by active learning conditions, and collective participation.
Professional Development Workshops
Professional development opportunities allow participants to become immersed in
a particular topic of interest and to also have the occasion of improving their knowledge
and skill sets in a particular area. Desimone pens that research has identified effective
continuing education of teachers as one of the primary ways to improve the quality of
U.S. schools and that effective continuing education makes use of empirically generated
data that supports the value of the sources of self-efficacy on teachers’ learning
experience (Desimone, 2009). These opportunities are particularly important to teachers
of agriculture where advances in technology and practice in the field should be reflected
in the classroom. “Effective educational experience(s) (such as) PD activities should be
meaningful to teachers and should reflect areas in which they have a felt need for
professional growth” (Washburn, King, Garton, & Harbstreit, 2001, p. 397). Desimone
(2011) writes that there are core features of an effective PD experience which includes
targeted content, active learning opportunity, coherence, duration, and peer influence.
Desimone (2011) further states that when teachers experience effective professional
development, that the experience increases educator knowledge and skills and that the
experience can change attitude and beliefs. The literature also suggests that placed-based
educational workshops are a powerful way to improve teacher confidence. Meichtry and
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Smith (2007) commented that place based education can improve many educational
outcomes. In their 2007 work, Meichtry and Smith assessed the participant’s confidence
in the ability to use workshop teaching materials and the ability to use workshop
instructional strategies along the banks of the Ohio River. The authors found that the
place-based workshop model did indeed have a positive effect on confidence and
attitudes and subsequently lead to classroom practices that were more likely to make use
of introduced materials.
Changes in teacher’s skills, attitude, and beliefs can improve classroom
instruction and lead to increased student learning outcomes. Limited exposure of preservice and in-service teachers to topics pertaining to the subject greenhouse, affect
perceived teacher-efficacy in the greenhouse classroom. A study in Arizona explored the
use and value of greenhouse laboratories in their agricultural education program.
Edward Franklin (2008) comments about the use of greenhouse facilities by their
agricultural educators in Arizona:
“Teachers agree a greenhouse can be an effective tool to teach math and
science concepts to students and feel they have administrative support for using a
greenhouse. Unfortunately, agricultural education teachers in Arizona have a
limited horticulture background in terms of the number of college hours
completed, and years of horticulture work experience obtained before they enter
teaching. Also, they were not likely to receive instruction during their teacher
preparation to use a greenhouse and to teach horticulture and plant science. This
may translate as to why they are not satisfied with quantity or quality of use of
their greenhouses (Franklin, 2008, p.43)”.

Literature relating to professional development opportunities such as workshops
and the informational sources of self-efficacy of teachers has proved somewhat limited
but the literature still provides guidance on this project’s direction. Generally, the
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literature points to a need for clear definition and measurement of professional
development and teacher self-efficacy. Pajares (1996) pointed to the need for specificity
of methodology and the pitfalls associated with mismeasurement of the construct. The
literature also points to a need for a latency period between the professional development
event and the use of a self-report instrument such as a survey. Suppovitz and Turner
(2000) remarked on the need for a latency period in their paper when they wrote that
longitudinal rather than cross-sectional data should underlie the results.
Additionally, it was found that the lack of a task specific environment when
measuring self-efficacy led researchers to results that were not straightforward or had no
statistical differences. Pajares (1996) writes, that self-efficacy judgments are both task
and situation specific. Pajares (1996) also cautioned that research using the self-efficacy
construct should stay close to its ‘theoretical home’ by staying away from generalized
attitudes of global ability as in belief or self-esteem. Instead, Pajares advised that we
should measure attitudes about specific tasks (Pajares, 1996). From the literature, it
appears that the teacher-efficacy construct is a complex one and a contextual one, and
that staying within the theoretical framework is key to measuring attitudes of teacherefficacy after attending a professional development workshop.
Bandura’s (1997) self-efficacy construct operationalized through a context
specific, placed based workshop for agricultural educators can add to the body of
literature on teacher-efficacy. This project will focus on the workshop environment and
will heavily rely on peer or vicarious modeling influences. The project will test the effect
of peer modeling on the change in teaching-efficacy attitudes of agricultural educators in
the greenhouse classroom.
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Chapter III
METHODOLOGY
Introduction and Rationale for the Study
A Convenience sample of agricultural educators were briefly interviewed at the
2012 Kentucky State Fair FFA competitions and a strong sense of need was expressed
from the educators for a professional development experience in greenhouse maintenance
and management. The literature points to the possibility of an improved sense of teacher
self-efficacy if professional development is place-based and task specific, and is
grounded on the four informational sources of learning to improve self-efficacy. Thus,
Social Cognitive Theory will be used as the project’s theoretical framework. The theory
explains that people have a self-regulatory system that allows them to apply control over
their thoughts, feelings, motivations, and actions (Bandura, 1986). Within the tenants of
Social Cognitive Theory, lies a concept called triadic reciprocal causation where human
agency is determined by an interdependent structure that in diagram takes the form of a
triangle. Bidirectional, reciprocal relationships exist between the external environment,
personal factors, and behavior (Bandura, 1997). Figure 2 uses the triangle model to
explain its application in this study.
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Figure 2. Application of the Triadic Model

Behavior-Agriculture educator's
teacher-efficacy in the greenhouse

EnvironmentSocial influences
Pest management
product sourcing
crop scheduling
greenhouse maintenence

Personal FactorsUse for Agri-science fair projects.
Use for math and Science
applications.
Use for community or
environmental restoration projects.

Figure 2. Adapted from Bandura’s (1986) model of triadic reciprocality.
From figure two, we can see that in application, the environment arm provides
support and materials that influence teacher self-efficacy. We can infer from the
application of figure two’s Personal arm, that educators have a personal high or low
efficacy belief of their ability to use the greenhouse for Agri-science fair projects, math
and science application or to provide plant material for partnered projects. The
application of the behavior arm shows us that these personal teaching beliefs can lead to a
positive or negative educator learning experience. This experience affects educator
behavior by limiting or expanding the applied use of the greenhouse classroom.
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Greenhouse use outcomes are formed from the interplay of the behavior arm of
the model with the personal cognitive factors arm and they also form a reciprocal
relationship with experiences within the greenhouse environment that in turn affects
agriculture educator self-efficacy. Teacher self-efficacy is aided by the four informational
sources of learning; mastery experiences, vicarious experiences, verbal persuasion and
affective state. The workshop makes use of one predominate source of learning, that of
vicarious experience, by the use of university extension personnel, university staff and
greenhouse industry representatives. Using the theoretical framework of Social
Cognitive Theory and its construct, self-efficacy, change in agriculture educators’
perceived self-efficacy before, immediately after and ten months post greenhouse
workshop was measured using the survey instrument.
Experimental Design
The project used a deductive, post positivist approach with a quasi-experimental
design. The independent variable is the greenhouse workshop environment. The
dependent variable is the agricultural educators’ self-efficacy attitudes and beliefs.
Population of Inquiry
The sample for the workshop and this study was a self-selected convenience
sample of in-service agricultural educators from Kentucky. An advanced informal
invitation to participate in the workshop was sent out in the summer of 2012, to
agricultural educators in the state by Dr. Epps and is found in Appendix C. The
invitation was sent to agricultural educators as a save the date request. Formally, the
workshop was advertised on the Kentucky Department of Education’s Career and
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Technical Education 2013 Technical Upgrade Registration site. Teachers who wished to
participate in the workshop registered on this site and a list of registrants was populated
from the registration. Twenty eight teachers registered for the workshop through the
registration site.
The Treatment-Workshop Design
Before the workshop could be offered, a grant was secured by the Kentucky
Department of Education through the 2013 technical upgrade training initiative. The
grant awarded the project $2,824.00, which provided take-home materials such as books
and supplies commonly used in greenhouse production. The grant was also used to
purchase lunch, snacks, parking passes, and to pay for van transportation (Appendix E).
The purpose of the workshop was to provide educators with peer modeling of basic
aspects of greenhouse operation and management practices. Workshop topics were
chosen based on comments by agricultural educators made during brief interviews
conducted at the 2012 Kentucky State Fair FFA competitions.
The site of the workshop was the teaching greenhouse facilities at the University
of Kentucky. The two day workshop was held from 8:00 am to 5:30 pm each day. The
workshop was a place-based educational opportunity for agricultural educators using the
greenhouse lab, greenhouse headhouse, and greenhouse classroom at The University of
Kentucky, Department of Horticulture teaching greenhouses. The greenhouse facility has
4,500 square feet of growing space devoted to instruction and teaching and is divided into
three zones, each equipped with Wi-Fi. One greenhouse zone is maintained as a tropical
plant collection. The second zone is used as propagation and grow out space, and the
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third zone is maintained for greenhouse crop production. Also within this facility is a
smart classroom, and working headhouse area also equipped with Wi-Fi. The workshop
contained basic modules relating to greenhouse operation and management that took
place in and around the teaching greenhouse facility. Most subject modules contain a
lecture component and a task specific, interactive lab component. The workshop
modules were executed in a manner that allowed for participant learning to occur mainly
from vicarious or peer modeling experiences and sought to measure change in teachingefficacy and behavioral outcomes of agricultural educators by the use of peer models in
the workshop’s learning environment. The peer models identified in Appendix H, were
University of Kentucky professors, extension associates, staff, and greenhouse industry
representatives that operationalized the triadic causation model (See figure 3).
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Figure 3. Operationalized Triadic Causation Model

Figure 3. Operationalized triadic causation model. Bidirectional influences and behavior
change as a result of attending the greenhouse workshop. Adapted from Bandura’s
(1986) model of triadic reciprocality.
Figure 3 shows the bidirectional relationships between the agricultural educator,
the support of the peer modeled environment, as well as behavioral and learning changes
that take place as a result of the peer modeled environment during the workshop.
Modeled behavior of techniques and practices by extension personnel and staff leads to
changes in behavior and thought/decision processes in educators that may then lead to an
increase in the applied use of the greenhouse and new student educational outcomes.
This study strives to meet three key objectives. First, the study attempts to
describe agricultural educators through personal demographic attributes and greenhouse
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usage attributes. Second, the study attempts to describe agricultural educators’ perceived
self-efficacy regarding the topic of greenhouse management before and after the
greenhouse management workshop. Third, the study wishes to measure levels and
change in knowledge, beliefs, and attitudes, of the participants to greenhouse
management before, immediately after, and at one school year after the workshop.
Progress toward achieving the three objectives uses the theoretical framework from
Bandura’s 1986 work of reciprocal determinism between personal factors, environmental
factors, and behavioral factors. This project manipulated the environment through the
vicarious or peer modeling source of learning to affect change in attitudes of teaching
self-efficacy of agricultural educators in the greenhouse classroom.
Care was taken to reduce affective stressors on participant mood during the
workshop. Affective stressors were described in the literature as having an effect on the
overall teaching situation. Tschannen-Moran, et al (1998) remarked that physiological
and emotional cues can interfere with success. The workshop’s format was designed to
control for affective variables on fatigue and mood except when deliberately employed to
manipulate the environment. The identified stressors addressed included stress
associated with navigating campus and parking difficulties, stress associated with
warm/hot air temperature, hunger and thirst related stress, and stress related to a limited
choice of tour options to The Arboretum.
Prior to the start of the workshop, participants were emailed a PDF map of the
agriculture campus. The map showed where the workshop was to be held and where
participants could park. In the letter also, was a statement informing and asking the
participants to dress comfortably for hot, humid conditions. Free parking passes were
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handed to the participants, snacks and drinks were readily available during the workshop,
fans were provided in key areas, tour choices were given for The Arboretum visit (See
Appendix I), and lunch details for both days were deliberately addressed.
Workshop Summary
The workshop participants (N=25) were asked for their consent to participate in the
study (See Appendix F). Participation consents were returned to the researcher (N=17).
Those who provided consent were given the pre-workshop survey instrument (See
Appendix B) to complete before the first speaker began. Those that did not provide consent
were still able to participate in all aspects of the workshop with the exception of survey
activities. All participants were given a welcome package tote (Appendix J). The contents
of the welcome tote were an opportunity to encourage the mastery experience source of
self-efficacy by providing resource materials that could be used during and well after the
workshop. The “parking lot” concept was then introduced to the educators. The parking
lot was a marked area on the wall of the classroom where educators could write down and
park any questions they may have on sticky notes. A designated time was set aside on the
second day for the peer professionals to address all parking lot concerns. The parking lot
concept provided an additional means of affecting agricultural educators’ perceived selfefficacy by providing additional, situation specific peer led interaction. The practice also
provided a self-reported means to hear what questions the agricultural educators had on the
topics being discussed.
The day’s workshop activities began with Dr. Ingram’s short lecture on the
greenhouse industry. Lecturing was used sparingly throughout the workshop as its main
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use was to provide background for the peer modeled exercises that followed. The
literature suggests that the lecture format is a less effective professional development
format. “Teachers should have opportunities to get involved, such as observing and
receiving feedback, analyzing student work, or making presentations, as opposed to
passively sitting through lectures” (Desimone, 2011, p.69). After a brief lecture on
greenhouse climate, the peer modeled experiences began for the workshop participants.
First, agriculture educators experienced change in greenhouse climate as slowly all
systems designed to move and cool air where shut off and restarted. This peer led
exercise deliberately manipulated affective state of the participants and was designed to
convey through physical discomfort, the importance of air movement as it relates to
greenhouse crop health. The participants were then exposed to a model of an evaporative
cooling system and encouraged to engage in an interactive discussion on the systems
parts and maintenance. Educators had remarked in pre-workshop interviews of having
similar cooling systems in their greenhouses. They also expressed frustration about their
lack of understanding of cooling system performance and maintenance. It is hoped that
by using these peer led exercises, educator’s knowledge of greenhouse environmental
systems will increase and maintenance behavior will change, allowing for increased use
of greenhouse facilities. The greenhouse walk-about activity followed and was designed
as a way to encourage informal, peer led discussion with the element of social persuasion.
The intention was for the group to share with each other ideas on greenhouse systems and
parts and management practices as they walked around the greenhouse complex. In
agreement with study objectives, it was hoped that by discussing good management
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practices, educators would employ new and better practices that in time would also lead
to increased greenhouse usage.
The workshop continued with a similar format by again using the peer or vicarious
modeling informational source of self-efficacy. Water quality and fertility, vegetative plant
propagation, integrated pest management, and basic crop production were also discussed
in a peer led manner. Brief lectures were given for background purposes, but emphasis on
the peer led activities remained. These activities were designed to increase knowledge of
greenhouse operation and to change attitudes and behavior to encourage increased
greenhouse instructional use.
The Arboretum was the site of the workshop’s first field trip. A catered lunch under
tree canopy, followed by docent lead tours of the grounds commenced. An introduction
into the value the arboretum could have to agricultural education provided background.
Next, docent led tours represented an additional peer led source for information on
greenhouse crops that would perform well into the Kentucky garden. The tour was
designed to provide educators with plant variety performance information that could affect
educator confidence in the types of greenhouse crops they could grow. Finally, use of the
Arboretum’s natural setting was intended to reduce the affective stressors associated with
the intense information delivery of the morning’s activities.
Plants, greenhouse product sources, and industry resources were the workshops
next focus. A discussion of plant and allied product sourcing kicked off the second day of
the workshop. Sourcing and best price concerns were specifically voiced during preworkshop interviews of agricultural educators. The discussion was peer led, (Appendix N)
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was informal, and contained the social persuasion information source of self-efficacy as
well. Next, a brief introduction into utilizing the Cooperative Extension Service resources
was given. This module provided educators with background on the people and resources
of Kentucky’s Cooperative Extension Service for mastery development.
Greenhouse industry representatives were included in the workshop as well, to
cover topics related to fertilizer, plant and seed sourcing, biological insect control, and
hydroponic growing. The industry representative modules portrayed a mastery
informational source of self-efficacy. Much of the information they delivered used or
repeated subject themes from the previous day. It was felt that the greatest impact on
teacher-efficacy attitudes would occur over time and the revisit of information on fertility,
water quality, insect control and product sourcing by industry representatives would
influence the mastery informational source. Also, in agreement with DeSimone’s (2011)
work, most representatives included an active learning component in their presentations.
The aquaponics growing module, biological insect control module and Everris fertilizer
module contained interactive exercises.
Several elements of the workshop deliberately targeted math and science.
Workshop elements used plant life-cycles applied for plant propagation purposes, as well
as mathematics tailored for greenhouse use. Workshop modules on the life cycle of ferns,
basics of seed, and cutting propagation with accompanying hands-on exercises provided
an applied science element. The math element was included by providing greenhouse
themed problem solving handouts with accompanying answer keys and by handing out
Mary Ann Boor’s book, Math for Horticulture.
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The last module of the workshop, a field trip to the University of Kentucky’s
Regulatory Services represented an activity least likely to increase attitudes of teacherefficacy. The module was instructor led, contained a significant power-point lecture
component and it contained no active learning component. Soil and water testing normally
takes several days to complete and because of this, the tour was by nature, not interactive.
The tour did not have a vicarious modeling component. During the module however,
elements from previous talks on water quality and fertility were reinforced lending the
module’s main source of learning for improved teacher-efficacy as a mastery source.
The workshop design provided over one gigabyte of information in the form of
PowerPoint presentations, and handouts. All four informational sources of self-efficacy to
operationalize the triadic causation model were employed but vicarious modeling led the
informational sources.

The professional development design was intended to be as

Washburn et al. (2001) remarked an “effective educational experience,” and included most
of the core features that Desimone (2001) listed: Content focus, active learning, coherence,
and collective participation.
Table 3.1 outlines the ways the workshop manipulated the environment with the
four learning sources of self-efficacy. The greatest number of workshop modules used the
vicarious modeling source by having extension faculty and staff demonstrate behaviors
associated with good greenhouse operation and management practices. Social persuasion
and mastery experience sources of learning are the next most frequently used in the
workshop’s modules. Social persuasion occurred both from the peer models and from
educator to educator. Even though mastery experiences occurred late in the workshop, the
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speakers of the mastery modules were able to revisit many of the principles demonstrated
and talked about in the previous day’s presentations.
Table 3.1
Workshop Topic Modules and the Self-efficacy Informational Source of Learning
Workshop Module
Informational Source of Learning
__________________________________ __________________________________
Greenhouse ventilation and air circulation

Affective source of learning

Cooling pads parts and maintenance

Vicarious modeling source of learning

Greenhouse walk-about

Social persuasion source of learning

Team pour-through exercise

Vicarious modeling source of learning

Testing what comes out of the water hose

Vicarious modeling source of learning

Plant propagation

Vicarious modeling source of learning

Fern propagation

Vicarious modeling source of learning

The Arboretum field trip

Social persuasion and affective state

Scouting for insects

Vicarious modeling source of learning

Scouting for disease

Vicarious modeling source of learning

Considerations of crop production

Social persuasion source of learning

Plants, seed and sources

Social persuasion source of learning

Utilizing extension

Mastery source of learning

Industry leader visits

Vicarious modeling & mastery learning

Parking lot review

Mastery source of learning

Regulatory services field trip

Mastery source of learning

________________________________________________________________________
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Survey Design and Instrumentation
Upon approval from the Institutional Review Board (IRB) (Appendix D), the
survey instrument (Appendix B) was administered. The survey instrument was divided
into four sections: A demographics section, the science teaching efficacy belief
instrument (STEBI), the Ohio State teacher efficacy scale (OSTES) and the teacher
efficacy scale (TES). Before the instrument was administered an IRB exemption waiver
was requested of the participants (Appendix D). The demographics section contained ten
questions asking gender, age, years teaching vocational agriculture, experience as a
greenhouse grower, modern nature of the facility, and if the greenhouse had been used for
youth and adult community projects. One question, question number eight, of this
section was removed from analysis due to the question’s poor construction.
The STEBI, was adapted from the Riggs and Enochs (1989). It is a 25 question
survey that ranks responses on a five point Likert-type scale (strongly agree to strongly
disagree). Developmentally, the STEBI sought to keep distinct the constructs of teacher
self-efficacy; a belief in personal teaching ability, and outcome expectancy; a belief that
student learning is influenced by effective teaching. The authors felt that keeping the
constructs distinct, helped them evaluate both constructs. The final scale had items that
fell into two categories; the category of personal science teaching efficacy belief scale
items and the science teaching outcome expectancy scale items (Riggs et al, 1989).
The STEBI was modified in this study by substituting the word science for the
word greenhouse where appropriate. Teacher-efficacy belief items on the original
STEBI instrument include personal science teaching efficacy and science teaching
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outcome expectancies. Teacher-efficacy belief items changed for the workshop’s use,
measure personal greenhouse teaching efficacy and greenhouse teaching outcome
expectancies. It is felt that the use of this instrument in this study may allow us to
observe change in agricultural educators’ efficacy attitudes of teaching in the greenhouse
environment.
Second, the 24 item, Ohio State teacher efficacy scale (OSTES) (TschannenMoran & Woolfolk Hoy, 2001) was used (Appendix A). The instrument measures
factors of teacher-efficacy in student engagement, instructional strategies and classroom
management by asking respondents how much they think they can do to influence student
learning. “Can do” responses are measured on a five point Likert-type scale (can do
nothing to can do a great deal). The instrument was field-tested using a sample of 410
survey takers. Preservice teachers from three different Ohio Universities and in-service
teachers representing preschool through high school made up the respondent pool.
Moran and Hoy tested reliabilities and remarked that, “reliabilities for the teacherefficacy subscales were 0.91 for instruction, 0.90 for management, and 0.87 for
engagement” (Tschannen-Moran & Woolfolk Hoy, 2001 p. 799). Long form validity
was examined by correlating the OSTES instrument with existing teacher-efficacy
instruments (Tschannen-Moran & WoolfolkHoy, 2001).
“The results of these analyses indicate that the OSTES, could be
considered reasonably valid and reliable. With either 24 or 12 items, it
is referred to as of reasonable length and should prove to be a useful
tool for researchers interested in exploring the construct of teacher
efficacy” (Tschannen-Moran & Woolfolk Hoy, 2001 p. 801).
The survey items for the workshop’s use were modified with the insertion of the word
greenhouse where appropriate, and reflects teacher-efficacy beliefs for student
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engagement in the greenhouse, instructional strategies in the greenhouse and greenhouse
classroom management (Appendix B).
Identical survey questions were asked pre-workshop, immediate post workshop
and post- post workshop. The instrument was given at the beginning and at the close of
the two day program and again at ten months. Teachers were linked to their pre, post,
and post-post surveys by a numerical notation for mailing purposes only. In agreement
with Dillman’s 1991 work on the Design and Administration of Mail Surveys, a post-post
instrument was administered to the agricultural educators at ten months post-workshop.
Those who consented to participate in the study received a post-post survey notice
(Appendix G). Two weeks after the notification, the participants received the survey
instrument identical to the pre and post workshop instrument but with no demographic
section. The post-post survey instrument packet also contained a self-addressed, stamped
envelope.

Survey Instrumentation Collection and Analysis
Data collection was obtained at three intervals; the pre-workshop interval just
before the workshop began, the post-workshop interval just after the workshop ended on
the second day and the post-post workshop interval ten months after the workshop.
Seventeen consent to participate forms were returned to the researcher. Pre-workshop
(N=22) and post-workshop (N=23) instruments were handed in directly to the
researchers. The post-post workshop instrument (N=13) was mailed in by the
respondents using the provided self-addressed, stamped envelope. One post-post survey
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was dropped from analysis due to a numbering error. Design and administering of the
post-post survey followed recommendations made by Dillman 1991. Each survey
interval’s instrument was color coded and responses were measured by circling the best
answers on Likert-type scales. At each survey interval, teachers were free to choose
whether or not to complete the survey. In this manner, teachers self-selected their role in
participation. We did not track individual participants; rather, data was aggregated within
their respective intervals due to differences of participant numbers between survey
intervals. Additionally, within each survey interval, not all questions were answered as
some participants chose to answer most questions but not all questions.
Data analysis was achieved using SPSS version 22. Participant responses were
coded and entered directly into SPSS from the instruments. For objective one, frequency,
mean, and standard deviation were calculated to describe demographic characteristics and
greenhouse use behaviors of the workshop participants. For objective two, frequency,
mean, and standard deviation were calculated to describe teacher-efficacy attitudes and
beliefs pertaining to greenhouse classroom management. For objective three, frequency,
mean and standard deviation were calculated to describe attitudes and beliefs of the
agricultural educator participants teaching math and science in the greenhouse classroom.
Validity and reliability for objectives two and three were established by the authors of the
OSTES and the authors of the STEBI scale and it was felt that the simple contextual
change with the word greenhouse would not alter validity and reliability of these
instruments.
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Chapter IV
Results and Findings
Overview
Chapter IV will identify the results and findings of this descriptive study. The
chapter will be divided into three sections, with each section representing one of the
objectives of the study.
Purpose and Objectives
The purpose of this study was to determine if there was measurable change in
agriculture teacher-efficacy in the greenhouse classroom, and was guided by the
following objectives.
1) To describe workshop participants through demographic variables, greenhouse
use, and the modern nature of their greenhouse facilities.
2) To describe Kentucky’s agricultural educators’ perceived self-efficacy
regarding the topic of greenhouse management before and after the greenhouse
management workshop by using self-reported measures.
3) To determine the levels and change in knowledge, beliefs, and attitudes of the
participants to greenhouse management before, immediately after and at 10months after
the workshop.
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Findings for Objective One
Objective one was to describe workshop participants through demographic
variables, greenhouse use, and the modern nature of their greenhouse facilities.
Frequencies were calculated using SPSS version 22 to describe the participants with
regard to gender, age, years teaching agricultural education, if a greenhouse is used for
teaching, years of experience growing in a greenhouse, how many months out of the year
the greenhouse is used, and how modern the greenhouse facility. is Data for the
demographics section was obtained from the pre-workshop survey. Table 4.1 is a
summary of the demographic attributes. Gender was nearly equally distributed between
male (n= 10, 47.6%) and female (n=11, 52.4%) participants. One participant did not
indicate gender on the survey. All participants indicated age. Twelve attendees were
between 21 and 31 years of age, with the remaining 10 participants between the ages of
32 and 61. The self-reported survey showed that the greatest percentage of educators had
been teaching agricultural education at least 6 years at 59.1% with 40.9% teaching
between one and five years. Percentage of educators that indicated they use a greenhouse
for teaching revealed that the majority, 85.7%, do use such a facility for teaching with
13.6% indicating that they do not use a greenhouse for teaching. One participant did not
respond to this question. The survey asked participants about the number of years they
had experience as a greenhouse grower. All participants answered this question. The
majority of respondents, 68.2%, indicated that they had greater than one year of
experience growing in a greenhouse with 31.8% indicating they had up to one year of
greenhouse growing experience. All respondents offered insight on how many months
their teaching greenhouse is in use. Fewer respondents, 41%, indicated their teaching
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greenhouse was used from one to nine months with the majority of respondents
indicating their facility was in use ten to twelve months. Greenhouse facility attributes
were surveyed as well, and categories were listed as not at all modern, somewhat modern
and modern. Categories were defined as follows on the survey: Not at all modern was
defined as no modern features such as cooling pads or automatic ventilation or fertilizer
injector were present. Somewhat modern was defined as one to two modern features
were present in the greenhouse. Modern was defined as the facility having cooling pads,
automatic ventilation and a fertilizer injector. Most educators, 86.4%, indicated that
their facility had at least one modern feature with only 13.6% indicating their facility had
no modern features.
Table 4.1
Demographics of Participating Agricultural Educators (N=22)
Characteristic

Frequency

Percentage

Gender (n=21)
Male
Female

10
11

47.6
52.4

12
3
5
2

54.5
13.6
22.7
9.1

9
6
2
1
4

40.9
27.3
9.1
4.5
18.2

18
3

85.7
14.3

Age (n=22)
21-31
32-41
42-51
52-61
Years teaching Vocational Agriculture (n=22)
1-5
6-10
11-15
16-20
21+
Use of a greenhouse for teaching (n=21)
Yes
No
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Table 4.1 Continued
Demographics of Participating Agricultural Educators (N=22)
Characteristic

Frequency

Percentage

Experience as a greenhouse grower (n=22)
<1 Yr
1 Year
2-5 Years
6-10 Years
>10 Years

4
3
8
1
6

18.2
13.6
36.4
4.5
27.3

3
3
3
13

13.6
13.6
13.6
59.1

Months teaching greenhouse is used (n=22)
1-3 months
4-6 months
7-9 months
10-12 months
Modern nature of greenhouse (n=22)
Not at all
3
13.6
Somewhat
9
40.9
Modern
10
45.5
________________________________________________________________________
Findings for Objective Two
Objective two is to describe Kentucky’s agricultural educators’ perceived teacherefficacy regarding the topic of greenhouse management before and after the greenhouse
management workshop. Table 4.2 shows the overall attitudes pertaining to classroom
management of Agricultural Educators before, immediately after and 12 months after the
greenhouse workshop. The OSTES instrument measures teacher-efficacy beliefs
pertaining to student engagement, instructional strategies, and classroom management in
the greenhouse environment. Workshop participant responses are measured on a 9-point
Likert-type scale that measures how much a respondent thinks they “can do” for each
statement.
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Eighty seven percent of consenting participants completed the pre-workshop
survey (n=20), with 100% completing the post-workshop survey (n=23) and only 52%
completing the post-post survey (n=12). Despite the variation in number of participants
that completed the three surveys, table 4.2 still shows a trend toward increased, overall
attitude of perceived teacher-efficacy in the greenhouse environment over time.
Table 4.2
OSTES-Overall Attitudes of Teacher-efficacy Before, Immediately After, and 12 Months
after the Greenhouse Workshop
________________________________________________________________________
Interval

N

Mean

Standard Deviation________

Pre-Workshop

20

6.85

1.16

Post-Workshop

23

7.21

1.14

Post Post-Workshop

11

7.53

1.03

Table 4.3 shows the overall STEBI attitudes and beliefs of the Agricultural
Educator participants. Teacher-efficacy belief items on the original STEBI instrument
include personal science teaching efficacy and science teaching outcome expectancies.
Teacher-efficacy belief items for the workshop’s use, measure personal greenhouse
teaching efficacy and greenhouse teaching outcome expectancies.
As with the OSTES instrument, the STEBI survey instrument was given to
participants before the workshop began, immediately after the workshop ended, and by
mail at 10 months after the workshop. Workshop participant responses were measured on
a 5-point Likert-type scale indicating the level of agreement with each statement. Riggs
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and Enochs (1989), pointed out that thirteen items within the instrument were negatively
worded and needed to be reverse scored for consistent interpretation.
The STEBI instrument also had a varied number of participants who chose to
complete it at the third survey interval. Considering that there were 23 consenting
participants; 87% completed the pre-workshop survey (n=20), with 91% (n=21)
completing the post-workshop survey and 48% (n=11) completing the post post-workshop
survey. Overall results from this survey reveals no significant trend over time of the
science teacher-efficacy items applied in the greenhouse. The data tells us, that the postpost workshop mean moves slightly to the positive of 3.67 (SD = 0.33) from the preworkshop mean of 3.51 (SD = 0.28)
Table 4.3
STEBI-Overall Attitudes of Greenhouse Science teacher-efficacy Before, Immediately
After, and 12 Months after the Greenhouse Workshop
________________________________________________________________________
Interval

N

Mean

Pre-Workshop

20

3.51

0.28

Post-Workshop

21

3.61

0.32

Post Post-Workshop

11

3.67

0.33
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Standard Deviation_

Findings for Objective Three
Descriptive statistics were used to achieve the third objective of this study that of:
determining levels and change in knowledge, beliefs, and attitudes of the participants to
greenhouse management before, immediately after and 10 months after the workshop.
Table 4.4 summarizes the self-reported data of the teacher-efficacy categories of the
OSTES and the STEBI survey instruments.
The mean student engagement variable of the OSTES instrument increased over
time representing a positive change in teacher-efficacy attitude of this variable from
greater than some influence (M= 6.69, SD = 1.24) to greater than quite a bit of influence
(M = 7.34, SD = 1.04). The same trend can be seen for the instructional strategies variable
where teacher-efficacy mean attitude changed from 6.7 (SD = 1.12) or more than some
influence in the pre-workshop survey to 7.61 (SD = 1.09) or more than quite a bit of
influence in post post-workshop survey. The classroom management mean variable did
not increase much over time but remained at more than some influence through the three
survey intervals. The mean increased from 7.28 (SD=1.22) to 7.64 (SD=1.18). The slight
shift is still in the more than some influence range, through the three survey intervals.
Two variables created the teacher-efficacy beliefs in the STEBI. The first, the
personal greenhouse teaching variable, did not positively change as a result of the
workshop. The data suggests teacher-efficacy attitudes hovered near the uncertain mark, a
mean of 3, on many of the questions within this variable. The mean decreased very
slightly from 2.98 (SD=0.59) to 2.93 (SD=0.22) indicating no significant change in
educator math and science teaching-efficacy using the greenhouse. The greenhouse
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outcome expectancy variable is the second variable of the STEBI. It also showed no
positive change as a result of the workshop. Science teaching outcome expectancy means
changed from an agreeing position mean of 2.31(SD =0.46) in the pre-workshop survey,
to a more uncertain position mean of 2.65 (SD = 0.34) in the post post-survey.

Variable
Student engagement
Instructional strategies
Classroom
management
Personal science
teaching
Science teaching
expectancy
Table 4.4

Pre-Workshop
Number Mean SD
22
6.69 1.24
21
6.7 1.12

Post-Workshop
Number Mean SD
23
7.1
1.17
23
7.3
1.08

Post-Post-Workshop
Number Mean SD
12
7.34 1.04
12
7.61 1.09

21

7.28

1.22

23

7.21

1.36

12

7.64

1.18

20

2.98

0.59

22

2.78

0.4

11

2.93

0.22

22

2.31

0.46

22

2.31

0.46

12

2.65

0.34

Summated Data of OSTES and STEBI Items
____________________________________________________________________
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Chapter V
Results and Findings

Overview
Chapter V will provide conclusions and remarks related to the study’s three
objectives. Recommendations for future research will discuss the value of the theoretical
lens that was chosen to guide the study, thoughts on the workshop’s design, as well as
instrument design and analysis.
Purpose and Objectives
The purpose of this study was to determine if there was measurable change in agriculture
teacher-efficacy in the greenhouse classroom after attending a workshop on greenhouse
operation and management, and was guided by the following objectives.
1) To describe workshop participants through demographic variables, greenhouse
use, and the modern nature of their greenhouse facilities.
2) To describe Kentucky’s agricultural educators’ perceived self-efficacy
regarding the topic of greenhouse management before and after the greenhouse
management workshop.
3) To determine the levels and change in knowledge, beliefs, attitudes, and
behaviors of the participants to greenhouse management before, immediately after and at
10 months after the workshop.
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Conclusions Related to Objective One
Varied concerns about greenhouse operation and management were voiced by
agricultural educators interviewed at the 2012 Kentucky State Fair. The survey
instruments, demographics section sought to provide a picture of Kentucky’s agricultural
educator and their greenhouse by concentrating on respondent’s experience and use
patterns. The majority of educators, 36.4% indicated they had between two and five years
of experience growing a crop in the greenhouse. Nearly 86% of educators indicated that
they use their greenhouse classroom for teaching with 59%, indicating also that their
greenhouse facility was in operation at least ten months of the year. The workshop
participants surveyed represented a self-selected sample of agricultural educators in the
state. The data show that most educators had at least some experience growing a crop in
a controlled environment. Inferences from this finding could lead to the assumption that
because of facility use, there are an assortment of greenhouse management concerns
effecting teaching-efficacy outcomes in the population of Kentucky’s agricultural
educators who use a greenhouse for teaching.
Conclusions Related to Objective Two
Objective two sought to describe agricultural educators’ perceived self-efficacy in
the greenhouse environment before and after the workshop. Teacher-efficacy
demonstrates projected capability of competence by asking how much teachers think they
can do to exert control in a specific environment. This perceived control could positively
affect student engagement outcomes, instructional strategy outcomes, and classroom
management outcomes in the greenhouse context. Use of the OSTES revealed that
overall teacher-efficacy after the workshop increased positively over time suggesting the
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workshop did affect some level of change in the sample. Changes in engagement
outcomes, instructional strategy outcomes and classroom management outcomes were in
the positive direction. As teachers perceive greater self-efficacy in these three areas, they
will design instruction that will increase teaching outcomes.
Conclusions Related to Objective Three
Objective three sought to determine the levels and change in knowledge, beliefs,
and attitudes of the participants to greenhouse management before, immediately after and
at 10 months after the workshop. Use of the STEBI facilitated this measurement by
asking respondents how much they agree with the statements. The STEBI survey section
does not focus on how much a teacher thinks they can do, but rather the outcomes of their
beliefs. Although the STEBI was developed to measure belief outcomes of teachers in
the math and science context, it was modified for this study by targeting math and science
outcome beliefs in the greenhouse classroom. Although the aggregated data did not show
significant change in the overall knowledge, beliefs, attitudes, and behaviors of
participants over time, the data did show a positive change. It is the opinion of the author
that even though there was an absence of significant change in knowledge, beliefs, and
attitudes during the brief study, the workshop design still played a part in positive change.
To demonstrate this opinion, recall the mastery influence on teaching-efficacy. It was
hypothesized by Bandura (1997) that the mastery influence may play a more influential
role on self-efficacy than the influences of peer modeling, social persuasion, and affective
state. Mastery experiences occur over time and the reflection of these experiences
influence teaching-efficacy beliefs. The researcher believes the positive change or trend,
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represents a short term effect, and that more time such as a second school year, may be
needed to see significant change.
The workshop was designed to provide participants with a general background on
greenhouse operation and management. Recall Pajares (1996) who wrote, that selfefficacy judgments are both task and situation specific. While the workshop was
situation specific, it was not designed to be task specific as Pajares suggested. It is the
belief of the researcher that further work must be done to clarify, and then implement task
specific exercises in future workshop design. This may make the STEBI a more effective
and valuable measure of outcome expectancy in the greenhouse classroom domain. Task
specific items for this study might have been achieved by incorporating deliberate, active
learning elements of math and or science applications for each module and each
participant. Desimone (2011) wrote of this when she defined active learning for teachers
in a workshop as an opportunity for teachers to “get involved.” Despite the effort to
encourage active learning in the workshop modules using peer led exercises and
discussion, direct applications of math or science within each module was not offered.
Additionally, despite the design of a peer-led design focus, the workshop still provided
ample opportunity for the participants to passively rather than actively experience the
modules. The author believes that the absence of direct application within the workshop
modules of active learning math and science elements is the primary reason why no
change was observed using the STEBI.
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Recommendations for Future Research
Future research recommendations begin with the survey instrument. It was
thought that the use of the OSTES element along with the STEBI element of the survey
instrument would provide a good picture of change in agricultural educator teacherefficacy. Use of the OSTES element provided a picture of increased teacher-efficacy in
areas of student engagement, instructional strategies and classroom management.
However, the flat results of the STEBI element failed to show attitude change in math
and science teaching-efficacy in the greenhouse environment. It is felt that the addition
of specific “can do” questions embedded within the instrument at the three survey
intervals, may provide a more complete picture. The author recommends the instrument
contain specific questions tested for reliability and validity that relates to pest
management, environmental systems management, fertility and water quality
management.
Additionally, embedding incentives to encourage the completion of the survey in
its entirety and to increase participation to complete the survey at the post-post interval
may be helpful. First, there was a problem with partial completion of some surveys. A
solution to this may be that the surveys are given in electronic form. The pre-survey and
post surveys could be taken on a touch screen tablet. The format advantage of surveys
administered electronically is that there are built-in incentives in the form of prompts, for
advancing through the survey. At the post-post survey interval, an identical instrument
format could be attached to an educators’ email, or a link to an online survey could be
emailed to workshop participants. Second, reminding respondents of the importance of
the study and providing a self-addressed envelope for post-post survey mail back, did not
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prove adequate to encourage enough agricultural educator participation. A possible
solution to low respondent participation, may be to hold back one of the items from the
welcome tote (Appendix J), to be sent out after the completion of the post-post survey.
The above recommendations lead to thoughts on improving data collection. It
would be of significant value to be able to track individual participant knowledge, beliefs,
and attitudes over time. Increased participation in instrument completion and
thoroughness of completion might allow for successful analysis at this level.
Additionally, a longer latency period may help to see clearer the influence of the mastery
information sources. The researcher recommends adding another post-post survey at the
two year interval.
Implications for Future Research
Results of the research have led the author to consider the value of future work in
greenhouse workshop design for agricultural educators. Implications of this work may
help to guide future workshop design whose primary goal is improving teacher-efficacy
through professional development. Use of self-efficacy theory has proved to be a
valuable and appropriate guide in this work. Self- efficacy theory, presented here in the
teacher-efficacy domain, is a complex construct that is influenced by the dynamic,
bidirectional influences of personal factors, behavior and environment. The theory
further states that these dynamic influences are part of teachers’ preservice and/or inservice learning experience and are mediated by four learning sources: Mastery sources,
peer influence sources, social persuasion sources, and affective state sources.
Generally, the theory applies well to the agriculture educator because it can be considered
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context specific in the applied teaching environment of agriculture education.
Specifically, the greenhouse classroom can allow for the four learning sources to be
manipulated leading to a more isolated look at professional development effect using
predominately one learning source over another. The literature points to the value of
longitudinal observation and that the mastery source of learning is considered be the most
influential information source of self-efficacy. I conclude that the greenhouse classroom
may provide a most excellent arena to manipulate the informational sources. Greenhouse
crop production naturally allows for a longitudinal platform from which specifically, the
mastery source can be tested using the OSTES and the STEBI survey elements.
Future professional development research focusing on the mastery source may
provide a look at the self-efficacy construct in a less messy way. Improved teacherefficacy leads to positive teacher education outcomes as well as positive student
educational outcomes. The literature demonstrates that the construct has been tested in
many educational settings; however, use of the construct in the greenhouse classroom has
been underrepresented. Use of the greenhouse classroom and the agriculture educator
population to test the teaching-efficacy sub-construct may provide the model
environment for the general improvement of workshop design.
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Appendix A

1. How much can you do to get
through to the most difficult students?
2. How much can you do to help your
students think critically?
3. How much can you do to control
disruptive behavior in the classroom?
4. How much can you do to motivate
students who show low interest in
school work?
5. To what extent can you make your
expectations clear about student
behavior?
6. How much can you do to get
students to believe they can do well
in school work?
7. How well can you respond to
difficult questions from your
students?
8. How well can you establish
routines to keep activities running
smoothly?
9. How much can you do to help your
students’ value learning?
10. How much can you gauge student
comprehension of what you have
taught?
11. To what extent can you craft good
questions for your students?
12. How much can you do to foster
student creativity?

A Great Deal

Quite a Bit

Some Influence

Very Little

Teacher Beliefs
How much can you do?
Directions: This questionnaire is
designed to help us gain a better
understanding of the kinds of things
that create difficulties for teachers in
their greenhouse school activities.
Please indicate your opinion about
each of the statements below. Your
answers are confidential.

Nothing

Original Instrument

(1) (2) (3) (4) (5) (6) (7) (8) (9)
(1) (2) (3) (4) (5) (6) (7) (8) (9)
(1) (2) (3) (4) (5) (6) (7) (8) (9)
(1) (2) (3) (4) (5) (6) (7) (8) (9)

(1) (2) (3) (4) (5) (6) (7) (8) (9)

(1) (2) (3) (4) (5) (6) (7) (8) (9)

(1) (2) (3) (4) (5) (6) (7) (8) (9)

(1) (2) (3) (4) (5) (6) (7) (8) (9)
(1) (2) (3) (4) (5) (6) (7) (8) (9)
(1) (2) (3) (4) (5) (6) (7) (8) (9)
(1) (2) (3) (4) (5) (6) (7) (8) (9)
(1) (2) (3) (4) (5) (6) (7) (8) (9)
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13. How much can you do to get
(1)
children to follow classroom rules?
14. How much can you do to improve
the understanding of a student who is
(1)
failing?
15. How much can you do to calm a
(1)
student who is disruptive or noisy?
16. How well can you establish a
classroom management system with
(1)
each group of students?
17. How much can you do to adjust
your lessons to the proper level for
(1)
individual students?
18. How much can you use a variety
(1)
of assessment strategies?
19. How well can you keep a few
problem students form ruining an
(1)
entire lesson?
20. To what extent can you provide
an alternative explanation or example
(1)
when students are confused?
21. How well can you respond to
(1)
defiant students?
22. How much can you assist families
in helping their children do well in
(1)
school?
23. How well can you implement
alternative strategies in your
(1)
classroom?
24. How well can you provide
appropriate challenges for very
(1)
capable students?
Scale reprinted from Hoy, A. Retrieved from

(2) (3) (4) (5) (6) (7) (8) (9)
(2) (3) (4) (5) (6) (7) (8) (9)
(2) (3) (4) (5) (6) (7) (8) (9)
(2) (3) (4) (5) (6) (7) (8) (9)

(2) (3) (4) (5) (6) (7) (8) (9)
(2) (3) (4) (5) (6) (7) (8) (9)
(2) (3) (4) (5) (6) (7) (8) (9)

(2) (3) (4) (5) (6) (7) (8) (9)
(2) (3) (4) (5) (6) (7) (8) (9)
(2) (3) (4) (5) (6) (7) (8) (9)

(2) (3) (4) (5) (6) (7) (8) (9)

(2) (3) (4) (5) (6) (7) (8) (9)

http://people.ehe.osu.edu/ahoy/research/instruments/#Sense

55

Appendix A Continued
Original instrument
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Disagree

Strongly
Disagree

1. When a student does better than usual in science,
it is often because the teacher exerted a little extra
effort.
2. I am continually finding better ways to teach
science.
3. Even when I try very hard, I don't teach science
as well as I do most subjects.
4. When the science grades of students improve, it is
most often due to their teacher having found a more
effective teaching approach.
5. I know the steps necessary to teach science
concepts effectively.
6. I am not very effective in monitoring science
experiments.
7. If students are underachieving in science, it is
most likely due to ineffective science teaching.
8. I generally teach science ineffectively.
9. The inadequacy of a student's science background
can be overcome by good teaching.
10. The low science achievement of some students
cannot generally be blamed on their teachers.
11. When a low achieving child progresses in
science, it is usually due to extra attention given by
the teacher.
12. I understand science concepts well enough to be
effective in teaching elementary science.
13. Increased effort in science teaching produces
little change in some students' science achievement.
14. The teacher is generally responsible for the
achievement of students in science.
15. Students' achievement in science is directly
related to their teacher's effectiveness in science
teaching.

Uncertain

Directions: This questionnaire is designed to help
us gain a better understanding of the kinds of things
that create difficulties for teachers in their
greenhouse school activities. Please indicate your
opinion about each of the statements below. Your
answers are confidential.

Agree

How much can you do?

Strongly Agree

Teacher Beliefs

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

16. If parents comment that their child is showing
more interest in science at school, it is probably due
to the performance of the child's teacher.
17. I find it difficult to explain to students why
science experiments work.
18. I am typically able to answer students' science
questions.
19. I wonder if I have the necessary skills to teach
science.
20. Effectiveness in science teaching has little
influence on the achievement of students with low
motivation.
21. Given a choice, I would not invite the principal
to evaluate my science teaching.
22. When a student has difficulty understanding a
science concept, I am usually at a loss as to how to
help the student understand it better.
23. When teaching science, I usually welcome
student questions.
24. I don't know what to do to turn students on to
science.
25. Even teachers with good science teaching
abilities cannot help some kids learn science.
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SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

Appendix B
Modified Survey Instruments

TES-Teacher Self-Efficacy Scale

1.
2.
3.
4.
5.
6.

Get parents to become involved in school
activities.
Assist parents in helping their children do
well in school.
Make parents feel comfortable coming to
school.
Get community groups involved in working
with the school.
Get businesses involved in working with the
school.
Get local colleges and universities involved
in working with the school.

0

10

20

30

40

50

60

Highly Certain
Can Do

Moderately Can
Do

Cannot Do At All

Directions: This questionnaire is designed to
help us gain a better understanding of the kinds
of things that create difficulties for teachers in
their greenhouse school activities. Please rate
how certain you are that you can do the things
discussed below by marking the appropriate
number under the scale of 0 to 100. Your
answers are confidential.

Degree of Confidence
Scale of 0 (low) to 100 (high)

70

80

90

100

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
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Appendix B Continued
STEBI-Science Teaching Efficacy Belief Instrument
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Disagree

Strongly
Disagree

1. When a student does better than usual in
greenhouse it is often because the teacher
exerted a little extra effort.
2. I am continually finding better ways to teach
greenhouse.
3. Even when I try very hard, I don't teach
greenhouse as well as I do most subjects.
4. When the grades of students in greenhouse
improve, it is most often due to their teacher
having found a more effective teaching
approach.
5. I know the steps necessary to teach greenhouse
concepts effectively.
6. I am not very effective in monitoring
greenhouse crops.
7. If students are underachieving in greenhouse, it
is most likely due to ineffective teaching of
greenhouse principles.
8. I generally teach greenhouse ineffectively.
9. The inadequacy of a student's greenhouse
growing background can be overcome by good
teaching.
10. The low achievement in greenhouse class of
some students cannot generally be blamed on
their teachers.
11. When a low achieving child progresses in
greenhouse class, it is usually due to extra
attention given by the teacher.
12. I understand greenhouse operation and
management concepts well enough to be
effective in teaching this subject.

Uncertain

Directions: This questionnaire is designed to help
us gain a better understanding of the kinds of things
that create difficulties for teachers in their
greenhouse school activities. Please indicate your
opinion about each of the statements below. Your
answers are confidential.

Agree

How much can you do?

Strongly Agree

Teacher Beliefs

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

SA

A

UN

D

SD

13. Increased effort in greenhouse teaching
produces little change in some students’
achievement.
14. The teacher is generally responsible for the
achievement of students in greenhouse class.
15. Students' achievement in greenhouse class is
directly related to their teacher's effectiveness in
teaching greenhouse principles
16. If parents comment that their child is showing
more interest in greenhouse at school, it is
probably due to the performance of the child's
teacher.
17. I find it difficult to explain to students why
greenhouse elements work.
18. I am typically able to answer students'
greenhouse questions.
19. I wonder if I have the necessary skills to teach
greenhouse.
20. Effectiveness in greenhouse class teaching has
little influence on the achievement of students
with low motivation.
21. Given a choice, I would not invite the principal
to evaluate my greenhouse teaching.
22. When a student has difficulty understanding a
greenhouse concept, I am usually at a loss as to
how to help the student understand it better.
23. When teaching greenhouse class, I usually
welcome student questions.
24. I don't know what to do to turn students on to
greenhouse.
25. Even teachers with good science teaching
abilities cannot help some kids learn
greenhouse.
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Appendix B Continued
OSTES-Ohio State Teacher Efficacy Scale

1. How much can you do to get through to
the most difficult students in greenhouse
lab?
2. How much can you do to help your
students think critically about problems
relating to greenhouse crop production?
3. How much can you do to control
disruptive behavior in greenhouse lab?
4. How much can you do to motivate
students who show low interest in
greenhouse schoolwork?
5. To what extent can you make your
expectations clear about student behavior
in the greenhouse?
6. How much can you do to get students to
believe they can do well raising a
greenhouse crop?
7. How well can you respond to difficult
questions about greenhouse production
and management from your students?
8. How well can you establish routines to
keep greenhouse activities running
smoothly?
9. How much can you do to help your
students value greenhouse coursework?
10. How much can you gauge student
comprehension of what you have taught
relating to greenhouse?
11. To what extent can you craft good
questions about greenhouse for your
students?
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A Great Deal

Quite a Bit

Nothing

Directions: This questionnaire is designed to
help us gain a better understanding of the
kinds of things that create difficulties for
teachers in their greenhouse school activities.
Please indicate your opinion about each of the
statements below. Your answers are
confidential.

Some Influence

How much can you do?

Very Little

Teacher Beliefs

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

12. How much can you do to foster student
creativity in greenhouse?
13. How much can you do to get children to
follow greenhouse rules?
14. How much can you do to improve the
understanding of a student who is failing
greenhouse?
15. How much can you do to calm a student
who is disruptive or noisy in greenhouse
lab?
16. How well can you establish a classroom
management system while teaching
greenhouse?
17. How much can you do to adjust your
greenhouse lessons to the proper level for
individual students?
18. How much can you use a variety of
assessment strategies relating to
greenhouse instruction?
19. How well can you keep a few problem
students from ruining an entire
greenhouse lesson?
20. To what extent can you provide an
alternative explanation or example when
students are confused about greenhouse
topics?
21. How well can you respond to defiant
students as they perform greenhouse
tasks?
22. How much can you assist families in
helping their children do well in
greenhouse?
23. How well can you implement alternative
strategies in the greenhouse classroom?
24. How well can you provide appropriate
greenhouse related challenges for very
capable students?
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(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(1)

(2)

(3)
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(5)

(6)

(7)

(8)

(9)

Teacher Demographics
Directions: This questionnaire is
designed to help us gain a better
understanding of demographical
information related to teachers teaching
greenhouse class. Please indicate your
answer about each of the statements
below. Your answers are confidential.
1.
2.

Your Gender
Your Age
How long have you been teaching
3.
vocational agriculture?
Describe your experience as a
4.
greenhouse grower
Do you presently use a greenhouse for
5.
teaching?
How modern would you say the
greenhouse facility is? With, Not at all
meaning no modern features present
such as cooling pads, automatic
6.
ventilation, or fertilizer injector.
Somewhat meaning 1-2 modern factors
present and Modern meaning all three
modern factors present.
How many months is your teaching
7.
greenhouse in use?
Do you grow greenhouse crops other
than annuals? If yes, briefly list the
8. crops you normally grow in the
greenhouse to the right of this
question.B36
Has your class ever grown a crop that
partners youth and adults in community
projects? If yes, list one youth adult
9.
community project completed because
of a greenhouse crop to the right of this
question
If you answered no to question number
nine, would you consider growing a
10.
greenhouse crop using a youth adult
partnership for community projects

M
21-31
15yrs

F
32-41
6-10yrs

42-51
1115yrs

<1yr

1yr

Yes

No

Not
at all

Somewhat

Modern

13mos,

4-6mos.

79mos.

Yes

No

Yes

No

Yes

No
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2-5yrs

52-61
1620yrs
610yrs

1012mos.

62+
21+yrs
>10yrs

APPENDIX C
Invitation sent out to Kentucky’s Agricultural educators

Hello all;
Tuesday, August 28,
2012
I would like to invite you to “save the date” for a professional development opportunity
June 19th and 20th of 2013 at the University Of Kentucky Department Of Horticulture’s
teaching greenhouses, in Lexington, KY. The workshop will involve basic greenhouse
production and management principles with hands-on workshops that complement the
subject matter. Dr. Rebekah Epps and I are facilitating this workshop, which will feature
presentations by Extension professionals, Q and A opportunities and visits by industry
representatives. Look for more information from us about this opportunity as we move
forward into 2013. We hope to see YOU next summer at the greenhouse!

Shari Dutton
Staff Horticulturist/Teaching Greenhouse Manager
Department of Horticulture
University of Kentucky
sdutton@uky.edu
859-257-4209
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Appendix D
Human Subjects
Approval and
exemption
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Appendix E
Doc ID No: PON2 540 1300001933 1 Page 1 of 6
IMPORTANT
Show Doc ID number on all packages,
invoices and correspondence.
Commonwealth of Kentucky
CONTRACT
Doc ID No: Procurement Folder:
Doc Description:
Procurement Type:
Administered By:
Telephone:
Cited Authority:
Issued By:
University of Kentucky Tech Upgrade 2013
Memorandum of Agreement
JIM EDWARDS FAP111-44-00
502-564-4286 JIM EDWARDS
PON2 540 1300001933 1 2837014
CONTRACTOR
UNIVERSITY OF KENTUCKY
SPONSORED PROJECTS ADMIN
172 FUNKHOUSER DRIVE
LEXINGTON KY 40506-0057
US
Unit
Line CL Description Due Date Quantity Issue Unit Price Contract Amt Total Price
1 EDUCATIONAL SERVICES 0.00 0.00000 7,213.00 7,213.00
Extended Description
Scope
Effective start date May 1, 2013, Expiration date June 28, 2013
KD1348 CFDA 84.048A
The vendor will provide the following workshops for career and technical educators:
Greenhouse Management for Agricultural Educators
The purpose of this workshop is to further educate and inform agricultural educators
about the complex work of managing a school greenhouse. This workshop will include
topics on crop scheduling, trends in the industry, pest management, plant propagation,
and resource utilization for purchasing materials. Educators will leave with a deep
understanding of how their greenhouse can be used to further enhance the science and
experiential learning necessary in Agricultural Education. Teachers will also develop
strategies and methods to further incorporate Math and Science into a Greenhouse course.
This workshop will utilize industry representatives, extension and university faculty and
staff to teach. A minimum of 10 participants is required, but the workshop is limited to a
maximum of 25 participants.
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Workshop Budget: $2,824.00
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Appendix F
Consent to Participate in a Research Study
Agricultural Educator Self-efficacy Beliefs on Teaching the Course Greenhouse
You are being invited to participate in a descriptive research study to determine, from the
perspective of an agricultural educator; self-efficacy in teaching the course greenhouse.
The research will use a multi-part questionnaire. The first section will examine how
agricultural educators personally view their greenhouse teaching efficacy with regard to
student engagement, instructional strategies and classroom management. The second
section will examine critical thinking dispositions as it relates to the greenhouse
classroom and a brief third section will examine teacher self-efficacy as it relates to the
enlistment of parental and community involvement. It is the goal of the researchers that
this information can be used by agricultural education professionals to create
opportunities for both pre-service and in-service agricultural educators to continue to
develop their instructional techniques.
Your participation in this research is strictly voluntary; however, the information that you
and other respondents provide will be used to help other agricultural educators in
decision making on professional development programs as well as pre-service educator
requirements. There is no penalty for non-participation and you are free to discontinue
your participation at any time. You can also choose to refrain from responding to any of
the items on the survey questionnaire. There is no possibility that you may be identified
based on our responses. We assure you that your responses will be kept confidential to
only the researchers.
If you are willing to participate in this research, it will involve about 15 minutes of your
time prior to the workshop’s start time, and about 15 minutes immediately after the
conclusion of the workshop and finally about 20 minutes of your time one year from
now. The first survey section asks about your beliefs on how much you think you can
you do to influence student engagement, instructional strategies and classroom
management. The second survey section asks about your thinking disposition toward
teaching greenhouse and an additional but brief survey section, asks about your selfefficacy beliefs pertaining to parental and community involvement. Finally, a 10
question demographic section will end the survey process. There are no known risks
associated with your participation and we hope that you feel comfortable in responding to
the survey.
We will keep private all research records that identify you to the extent allowed by law.
Your information will be combined with information from other people taking part in this
study. When we write about the study to share with other researchers, we will write
about the combined information we have gathered. You will not be personally identified
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in these written materials. We may publish the results of the study; however, we will
keep your name and other identifying information private.
We will make every effort to prevent anyone who is not on the research team from
knowing that you gave us information, or what the information is. However, we may be
required to show information which identifies you to people who need to be sure we have
done the research correctly; these would be people from such organizations as the Office
of Research Integrity at the University of Kentucky. All information will be kept in a
secure location for six years after the study is concluded.
If you decide to take part in the study you still have the right to decide at any time that
you no longer want to continue. You will not be treated differently if you decide to stop
taking part in the study.
Before you decide whether to accept this invitation to take part in the study, please ask
any questions that might come to mind now. Later, if you have questions, suggestions,
concerns, or complaints about the study, you can contact the investigator Dr. Rebekah
Epps at 859-257-3275. If you have any questions about your rights as a volunteer in this
research, contact the staff in the Office of Research Integrity at the University of
Kentucky at 859-257-9428 or toll free at 1-866-400-9428. We will give you a signed
copy of this consent form to take with you.

______________________________________________
Signature of person agreeing to take part in the study

Date

_________________________________________________
Printed name of person agreeing to take part in the study

Date

_________________________________________________
Name of [authorized] person obtaining informed consent

Date
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Appendix G
Post Post Survey Notice and Cover Letter
Shari Dutton
708 Garrigus Building 40546-0215

[Pick the date]

Participant
Greenhouse Professional Development Participant

Dear Participant:
A few days from now you will receive a request to fill out a brief questionnaire for an
important research project being conducted by the University of Kentucky.
It concerns the determination of change in teacher self-efficacy attitudes before and after
the greenhouse management professional development workshop you attended June 19
and 20 of 2013.
o The study is an important one that will help professional development planners
better suit the unique needs of agri-science educators in future professional
development endeavors.

Thank you for your time and consideration. It’s only with the generous help of people
like you that our research can be successful.

Sincerely,

SHARI DUTTON
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APPENDIX H
The Workshop’s Peer Models
Peer Model

Descriptor

Shari Dutton

Graduate Student, Staff Horticulturist
Dept. of Horticulture
University of Kentucky

Dr. Rebekah Epps

Assistant Professor of Agricultural
Education,
Dept. of Community and Leadership
Development
University of Kentucky

Dr. Dewayne Ingram

Professor, Nursery Crops
Department of Horticulture,
University of Kentucky

Dr. Richard Durham

Extension Professor, Department of
Horticulture, University of Kentucky

Walter Rhodus

Greenhouse Supervisor, Facilities
Management, University of Kentucky

Steven Berberich

Extension Associate, greenhouse crops,
University of Kentucky

Robert Paratley

Curator, University Herbarium, Forestry
Department, University of Kentucky
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Sharon Kester

Research analyst, Department of
Horticulture, University of Kentucky

Marcia Farris

The Arboretum. Director, Retired 2013

Julie Beale

Plant Disease Diagnostician, Department
of Plant Pathology, University of
Kentucky

Dr. Ric Bessin

Extension Professor, greenhouse, fruit,
and vegetable IPM extension,
Department of Entomology, University
of Kentucky

Dr. Jen White

Assistant Professor, biological control,
interspecific interactions, Department of
Entomology, University of Kentucky

Don Furterer

Everiss, Company Representative

Blair Leno Helvey

Entomology Solutions Owner

John Veigel

Ball Horticultural, Company
Representative

Dr. Frank Sikora

Lab Manager, Soils Coordinator,
Regulatory Services, University of
___________________________________ Kentucky
____
_________________________________
Diane Hunter
____
Lab personnel, Soils. Regulatory
Services
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Appendix I
Arboretum Tour-choose one
___ Walk across Kentucky, the Mississippian Embayment Section
___ Rose Garden
___ Home Demonstration Garden
___ Children’s Garden
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Appendix J

Welcome Tote
contents

Welcome Tote Contents
FFA Tote Bag
Schedule of workshop events
UK Water Bottle
Small Travel Notebook
Large Spiral Notebook
Pens/Pencils
Gripper Disk
Ball Redbook Crop Production, Volume Two 14th Edition
Math in Horticulture Workbook
Celsius/Fahrenheit Conversion Chart
Conversion Tables
Pak systems Chart for growing transplants
Griffin Greenhouse and Nursery Supply Ratio chart for
fertilizer injector use
Eason Horticultural Conversion Charts
Hummerts Helpful Hints 4th Edition
Hummert International™, 2013
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Appendix K

Pour
through kit

Pour Through Kit Contents
Plant with high salt (fertility) concentration
Plant with medium or normal salt (fertility) concentration
Plant with very low salt (fertility) concentration
3, 50ml plastic beakers
3, Plastic saucers
Pour through pub: 1,2,3’s of Pour Thru, NC State University FLOREX.005, Jan. 2001
Distilled water
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Appendix L

Regional and National
Horticultural Supply
Catalogs

Regional and National Horticultural Supply Catalogs Contents
Eason Horticultural Company- Northern Kentucky
BFG Supply- Louisville, Kentucky
Premium Horticultural Supply Co. Inc.- Louisville, Kentucky
Martins Produce Supplies LLC- South Central Kentucky
Hummert International™ Supply
Fayette Seed Commercial Supplies- Central Kentucky
Handout of additional suppliers- see below
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Appendix L continued
Horticulture Resources Handout
Plants, Plugs, Seed
AAS Winners http://www.all-americaselections.org/winners/index.cfm
Agristarts http://www.agristarts.com
Eason Horticultural Resources, Inc. http://ehrnet.com/
Fayette Seed- Lexington- 731 Red Mile Road Lexington, KY 40504 1-866-838-7333
Greenhouse Supplies
BFG horticultural supplies- 4848 Jennings Lane Louisville, KY 40218 866-940-3779 Jeff
Rosati
Premium Horticulture- Louisville 915 East Jefferson Street, Louisville, KY 40206 1877-476-9747
Fayette Seed –see above
Martins Produce-5627 S. Fork Ridge Road Liberty, KY 42539 606-787-9389
Greenhouse Mega Store http://www.greenhousemegastore.com/
Hummert International- http://www.hummert.com/
The Greenhouse Catalog- http://www.greenhousecatalog.com/
National Organizations
Ohio Florist Association- An association for horticulture professionals. The OFA short
course in July is a great way to tour the industry in a trade show format, and pick up
many freebies and information. http://www.ofa.org/
American Horticultural Association- gardening and horticulture information
http://www.ahs.org/
National Greenhouse Manufacturers Association or NGMA – is a professional trade
organization for the manufacturers and suppliers of greenhouses and greenhouse
components. http://www.ngma.com/
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Publications
Greenhouse Operation and Management (2012) textbook by Paul V. Nelson, NC State
University. Seventh Ed. Prentice Hall ISBN-13: 978-0-13-243936-7, ISBN-10: 0-13243936-0 http://www.pearsonhighered.com/
Greenhouse Management – latest industry news, Free
http://www.greenhousemanagementonline.com/
Greenhouse Product News- more industry news, Free http://www.gpnmag.com/
Greenhouse Grower- Free http://www.greenhousegrower.com/
Grower Talks – Free
http://www.ballpublishing.com/GrowerTalks/CoverStory.aspx?articleid=17211
Good websites
Horticulture Department website- http://www.uky.edu/hort/
KPN- Kentucky Pest News- learn what’s causing problems to crops in Kentucky
http://www.ca.uky.edu/agcollege/plantpathology/extension/kpnindex.htm
Pro-mix site- This site has a link that helps you decide how much media you need for
your crop http://www.pthorticulture.com/en/support-service-growers/
Everiss- This site has rate calculators that take the guesswork out of mixing their fertilizer
http://everris.us.com/tools-and-calculators
Dr. Steve Newman’s PowerPoint lecture on Greenhouse environment
http://ghex.colostate.edu/presentations/Greenhouse_Environment.pdf
Dr. Newman of Colorado State has an extensive resources page from which I copied the
above greenhouse environment lecture link. Here is his resource page.
http://ghex.colostate.edu/commercial.shtml
You-Tube video on tomato grafting. Johnny’s Seeds / Vern Grubinger
http://www.youtube.com/watch?v=WSwTCwlhFgo
NOTES
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Appendix M
Propagation lab
materials-1
Extension
publication →

Humidity chamber with
growing media↑

Plant Propagation, HO-98 Kentucky Master Gardener Manual, Chapter 3
Plants Used in the Vegetative Plant Propagation Exercise
Common Name
Wax Begonia
Purple Heart Plant
Fedor Rex begonia
Spider Plant
Coleus variety
Purple Passion Plant
Swedish Ivy
Mother of thousands
Donkey Ear Kalanchoe
Polka Dot Plant
Creeping Charlie
California Fan English Ivy
Needlepoint English Ivy
Snake Plant
Zebra Inch Plant
Emerald Ripple Peperomia
Watermelon peperomia
Jade Plant
No accepted common name

Scientific Name
Begonia semperflorens ‘Baby wing’
Setcreasia purpurea
Begonia rex ‘Fedor’
Chlorophytum comosum
Solenostemon scutellarioides
Gynura aurantica
Plectranthus verticillatus
Kalanchoe diagremontiana
Kalanchoe diagremontiana
Hypoestes sanguinolenta
Pilea nummulariifolia
Hedera helix ‘California Fan’
Hedera helix ‘Needlepoint’
Sansevieria trifasciata
Tradescantia zebrina
Peperomia caperata ‘Emerald Ripple’
Peperomia argyreia ‘Sandersii’
Crassula argentea
Abromeitiella brevifolia
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with an emphasis in Agricultural Education. As a horticulturist she engages in the
operation and management of the teaching greenhouse, has teaching duties, and is the staff
advisor for the horticulture club.
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